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PURPOSE: To obtain a resin composition for coating consisting of 
specific two kinds of OH group-containing acrylic copolymers and an 
amino resin, suitable as a finish coat for household appliance product, 
outer board for car, etc., and capable of forming a coating film 
excellent in acid resistance and scratch resistance. 
CONSTITUTION: The objective composition comprises (A) an acrylic 
copolymer containing an unit of COOH-containing unsaturated 
monomer selected from formula I to formula III [R1 to R4, R6 and R7 
are H or methyl; R5 is 2-1 0C dihydric organic group; (m) is 1-5; P is 
0, 1 or 2; (n) is 1-10] and having 25-125 mgKOH/g acid value, 
30-150mgKOH/g OH group value, 500-10000 number- average 
molecular weight and -20 to 40° C glass transition temperature, (B) 
an acrylic copolymer containing an epoxy group-containing 
unsaturated monomer unit and having 230-1500 epoxy equivalent 
weight, OH group value, a number- average molecular weight and a glass transition temperature which is in 
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the range similar to the component A and (C) an amino resin and having (0.5:1) to (2:1) molar ratio of COOH 
of the component A and epoxy group of the component B and 5~25wt.% solid content ratio of the 
component C to total solid content of the components A to C. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](A) A general formula [Formula 1] 

CH 2 = C-C-0 — eCH 2 >rC-0 — H 
II II 

o I o > 



(A hydrogen atom or a methyl group, and m of R 1 in a formula are the integers of 1-5) 
[Formula 2] 

R 2 R 3 R 4 

l I i 

CH, = C-C-0-(CH 2 )tCH-CH-0-C-R 5 -C-OH 

II li II 

o o o 



(they may be the same or may differ mutually, R 2 , R 3 , and R 4 in a formula are a hydrogen atom or a methyl 
group, respectively, and p is [ R 5 is an organic group of the bivalence of the carbon numbers 2-10 and ] 0, 1, 
or 2) — and [Formula 3] 

R 6 / R 7 

C H 2 = C - C - O A- C H 2 - C H - C - O +- H 



II 

O 



II 

o 



(R 6 and R 7 in a formula are a hydrogen atom or a methyl group, respectively, and) it may be the same in them 
or may differ mutually — n — an integer of 1-10 — it is — acid value containing a unit with at least one sort 
of carboxyl groups selected from compounds expressed of an unsaturated monomer — 25 to 125 mgKOH/g, 
The hydroxyl value 30 - 150 mgKOH/g, the number average molecular weights 500-10,000, and a 



2 



JP H5-171103 

glass-transition-temperature-20-40 ** acrylic copolymer, (B) The weight per epoxy equivalents 230-1500 
containing an unsaturation monomeric unit with an epoxy group, the hydroxyl value 30- 150 mgKOH/g, the 
number average molecular weights 500-10,000, and a glass-transition-temperature-20-40 ** acrylic 
copolymer, (C) Comprise amino resin and a functional group ratio of a carboxyl group of the (A) ingredient 
and an epoxy group of the (B) ingredient is 0.5:1-2:1 in a mole ratio, And a coating resin composition, 
wherein content of the (C) ingredient is 5 to 25 % of the weight to the amount of sum total solid content of 
the (A) ingredient, the (B) ingredient, and the (C) ingredient. 

[Claim 2](A) An acrylic copolymer of an ingredient and the (B) ingredient is a general formula. [Formula 4] 

R a R 9 R 1 0 ^ 

I I I f 

CH 2 =C-C-0-(CH 2 )tCH-CH-0- C-(CH 2 >r-Of-H 
II it 

o lp 



(R 8 , R 9 , and R 10 in a formula are a hydrogen atom or a methyl group, respectively, and) They may be the same, 
or may differ mutually and k The integer of 1-5, q — 0, 1, or 2 — it is — the coating resin composition 
according to claim 1 which is a thing containing the unit of at least one sort of unsaturated monomers 
selected from epsilon-caprolactone denaturation things of an acrylic monomer with the hydroxyl group 
expressed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the coating resin composition which can form the coat 
which is excellent in a new coating resin composition, still more detailed acid resistance suitable as top coat, 
such as home electronics and an automobile shell, and scuff proofness. 
[0002] 

[Description of the Prior Art]Conventionally, as top coat painted by the automobile shell etc., the acrylic / 
melamine system hardening paint which mainly comprises an acrylic resin and melamine resin are used. 
However, in the paint of such a system, since basic melamine resin is contained so much, it is inferior to acid 
resistance and there is a fault of being easy to generate rain Jimi ** by acid rain. Therefore, use of the paint 
which a part of urethane system paint which does not contain melamine resin is used, and is hardened by 
the crosslinking reaction of a carboxyl group and an epoxy group is tried (JP.1-1 39653,A). setting the 
conventional finish coating film given to the automobile shell etc. on the other hand at the time of a car wash, 
etc. — a pickpocket — the coat of a dark color system in which a crack is easily attached and demand has 
been growing especially recently — a pickpocket — in order to invite the situations which are not preferred 
— a crack is conspicuous — improvement in the scuff proofness of a coat was desired. Therefore, the paint 
which research of former versatility is made, for example, comprises acrylic polyol resin, 
low-molecular-weight polyol resin, and melamine resin about the paint which gives the coat which is 
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excellent in scuff proofness is proposed (JP,64-43373,A, JP,64-43374,A). However, in these paints, since 
melamine resin is contained so much, the coat runs short of acid resistance, as described above, and there 
is a problem of being easy to generate rain Jimi by acid rain. 
[0003] 

[Problem(s) to be Solved by the Invention]This invention is a basis of such a situation, and the coat which is 
excellent in acid resistance and scuff proofness is formed, and it is made for the purpose of providing the 
coating resin composition suitably used as top coat, such as home electronics and an automobile shell. 
[0004] 

[Means for Solving the Problem]A result of having repeated research wholeheartedly this invention persons 
developing a coating resin composition which can form a coat which is excellent in acid resistance and scuff 
proofness, A hydroxyl group content acrylic copolymer which contains an unsaturation monomeric unit with 
a specific carboxyl group, and has acid value, a hydroxyl value, a number average molecular weight, and glass 
transition temperature in a predetermined range, With a resin composition which contains a hydroxyl group 
content acrylic copolymer which contains an unsaturation monomeric unit with an epoxy group, and has a 
weight per epoxy equivalent, a hydroxyl value, a number average molecular weight, and glass transition 
temperature in a predetermined range, and amino resin at a specific rate. It finds out that said purpose can 
be attained and came to complete this invention based on this knowledge. That is, this invention is the (A) 
general formula. [0005] 
[Formula 5] 

R 1 



I 

CH 2 =C-C-0 
II 

o 



JCH^C-O 
II 
O 



H 

o [1] 



[0006](A hydrogen atom or a methyl group, and m of R 1 in a formula are the integers of 1-5) 

[0007] 

[Formula 6] 

R2 R 3 R 4 

CH 2 4-C-0-(CH^CH-CH-0-C-R 5 -C-OH 
II " M 

o o o 

- [2] 



[0008](they may be the same or may differ mutually, R 2 , R 3 , and R 4 in a formula are a hydrogen atom or a 
methyl group, respectively, and p is [ R 5 is an organic group of the bivalence of the carbon numbers 2-10 
and] 0, 1, or 2) — and [0009] 
[Formula 7] 
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R 9 




R 7 



\ 



CH 2 =C-C-0 
II 
0 



CH 2 -CH-C 



O--H 



II 
O 



A 



- C3] 



[0010](R 6 and R 7 in a formula are a hydrogen atom or a methyl group, respectively, and) it may be the same 
in them or may differ mutually — n — the integer of 1-10 — it is — the acid value containing the unit with 
at least one sort of carboxyl groups selected from the compounds expressed of an unsaturated monomer — 
25 to 125 mgKOH/g, The hydroxyl value 30 - 150 mgKOH/g, the number average molecular weights 
500-10,000, and a glass-transition-temperature-20-40 ** acrylic copolymer, (B) The weight per epoxy 
equivalents 230-1500 containing an unsaturation monomeric unit with an epoxy group, the hydroxyl value 30 
- 150 mgKOH/g, the number average molecular weights 500-10,000, and a 

glass-transition-temperature-20-40 ** acrylic copolymer, (C) Comprise amino resin and the functional 
group ratio of the carboxyl group of the (A) ingredient and the epoxy group of the (B) ingredient is 0.5:1-2:1 
in a mole ratio, And the content of the (C) ingredient provides the coating resin composition characterized 
by being 5 to 25 % of the weight to the amount of sum total solid content of the (A) ingredient, the (B) 
ingredient, and the (C) ingredient. [001 1]Hereafter, this invention is explained in detail. In order to improve 
the scuff proofness of a coat, it is necessary to give high entropy elasticity to a coat, since modification will 
recover the coat with high entropy elasticity momentarily to the stress which scrapes the surface if 
modification is small and stress is moreover removed after modification — a pickpocket — a crack is not 
attached easily. In order to obtain a coat with such high entropy elasticity, crosslinking density will not 
become large (the molecular weight between bridge construction is small) about the network structure, if 
the molecular structure between the points constructing a bridge is not the thing excellent in pliability. 
[0012]In this invention constituent, an acrylic copolymer used as a (A) ingredient has a carboxyl group, and 
constructs a bridge by carrying out an esterification reaction to an epoxy group of an acrylic copolymer 
used as a (B) ingredient. Crosslinking reaction of the two class hydroxyl groups formed according to this 
bridge construction is carried out to amino resin of the (C) ingredient as well as a hydroxyl group which a ** 
(A) ingredient and the (B) ingredient contain. With combination of such crosslinking reaction, this invention 
constituent can form a big coat of crosslinking density. An acrylic copolymer of the (A) ingredient in this 
invention constituent needs to contain a unit with at least one sort of carboxyl groups selected from 
compounds expressed with said general formula [1], [2], and [3] of an unsaturated monomer. An unsaturated 
monomer with these carboxyl groups, Distance of a carbon-carbon double bond and a carboxyl group which 
are kept to a polymerization compared with the most common acrylic acid and methacrylic acid as an acrylic 
monomer which have a carboxyl group is long, A carboxyl group is effective in excelling in reactivity, since it 
is hard to receive steric exclusion of a main chain, and obtaining a big coat of crosslinking density after 
polymer formation. Since an ester bond which is excellent in flexible flexibility exists in a side chain between 
a main chain and a carboxyl group, the network structure acquired by bridge construction with said carboxyl 
group and an epoxy group becomes the thing excellent in pliability. Therefore, the coating resin composition 
of this invention can form a coat which is excellent in scuff proofness. 

[0013]An unsaturated monomer which has a carboxyl group expressed with said general formula [1], [2], or 
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[3] as one of the raw material monomers is used for an acrylic copolymer of the (A) ingredient in this 
invention constituent. As an unsaturated monomer expressed with this general formula [1], As an 
unsaturated monomer which epsilon-caprolactone denaturation thing of acrylic acid or methacrylic acid is 
mentioned, and is expressed with a general formula [2], (Meta) Acrylic acid 2-hydroxy ethyl, acrylic acid 
(meta) hydroxypropyl, (Meta) Hydroxyl group content acrylic monomers, such as acrylic acid hydroxybutyl, 
What denaturalized with reactive derivatives, such as aliphatic dicarboxylic acid and aromatic dicarboxylic 
acid, such as succinic acid, adipic acid, azelaic acid, sebacic acid, phthalic acid, isophthalic acid, terephthalic 
acid, and hexahydrophthalic acid, or an acid anhydride of those, ester, and acid halide, is mentioned. As an 
unsaturated monomer furthermore expressed with this general formula [3], a Michael addition reaction thing 
of acrylic acid or methacrylic acid can be mentioned. A thing with an unsaturated monomer with these 
carboxyl groups can be obtained as a commercial item. As this commercial item, for example A product 
made from ARONIKKUSU M-5300[Toagosei Chemical industry, What [ added 2 mol of 
epsilon-caprolactones to a trade name and 1 mol of acrylic acid ]], ARONIKKUSU M-5400 [addition of a 
product made from Toagosei Chemical industry, trade names, acrylic acid 2-hydroxyethyl, and phthalic 
anhydride], ARONIKKUSU M-5500 [addition of a product made from Toagosei Chemical industry, trade 
names, acrylic acid 2-hydroxyethyl, and a succinic anhydride], ARONIKKUSU M-5600 [a product made from 
Toagosei Chemical industry, trade names, and acrylic acid dimer obtained by a Michael addition reaction of 
acrylic acid], A product made from light ester HOA-MS[Kyoeisha Fatty chemistry Industry, a trade name, 
Addition [ of acrylic acid 2-hydroxyethyl and a succinic anhydride ]], light ester HO-MS [addition of a 
product made from Kyoeisha Fatty chemistry Industry, trade names, methacrylic acid 2-hydroxyethyl, and a 
succinic anhydride], etc. are mentioned. One sort of unsaturated monomers with these carboxyl groups may 
be used, and may be used combining two or more sorts. An unsaturated monomer which has a hydroxyl 
group as other raw material monomers is used for an acrylic copolymer of a ** (A) ingredient. As an 
unsaturated monomer with this hydroxyl group, it is a general formula, for example. [0014] 
[Formula 8] 

R8 R* R1C 

] I I 

CH 2 =C-C-0-(CH2)TCH-CH-0-{C^CH 2 )r-O^H 



O 



o 

- [4] 



[0015](R 8 , R 9 , and R 10 in a formula are a hydrogen atom or a methyl group, respectively, and) they may be the 
same or may differ mutually — k — the integer of 1-5, and q — 0, 1, or 2 — it is — epsilon-caprolactone 
denaturation thing of an acrylic monomer with the hydroxyl group expressed is preferred. Since the hydroxyl 
group of the side chain end after polymer formation cannot receive steric exclusion of a main chain easily 
and a side chain is excellent in pliability, such a monomer is effective in obtaining the coat which is excellent 
in scuff proofness. As an unsaturated monomer expressed with said general formula [4], For example (meta), 
what added 1-5 mol of epsilon-caprolactones to the acrylic monomer with hydroxyl groups, such as acrylic 
acid 2-hydroxyethyl, acrylic acid (meta) hydroxypropyl, and acrylic acid (meta) hydroxybutyl, and 
denaturalized is mentioned. As a commercial item of such a thing, for example Plaque cell FA-1[Daicel 
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Chemical Industries, Ltd. make, Addition [ of a trade name 1 mol of acrylic acid 2-hydroxyethyl, and 1 mol of 
epsilon-caprolactones ]] t Plaque cell FA-4 [the addition of the Daicel Chemical Industries, Ltd. make, trade 
names, 1 mol of acrylic acid 2-hydroxyethyl, and 4 mol of epsilon-caprolactones], a plaque — a cell — FM 
-one — a plaque — a cell — FM -two — a plaque — a cell — FM -three — a plaque — a cell — FM -four 

— [ — any — Daicel Chemical Industries — Co., Ltd. — make — a trade name — methacrylic acid — two 

- hydroxyethyl — one — mol — epsilon - a caprolactone — one — mol — two — mol — three — mol — 
four — mol — an addition — ] — etc. — mentioning — having . 

[001 6]A denaturation thing with a hydroxyl group other than such a lactone denaturation acrylic monomer of 
an unsaturated monomer publicly known as an unsaturated monomer and an unsaturated monomer can be 
used. As such a thing, for example (meta) Acrylic acid 2-hydroxyethyl, (Meta) 2-hydroxypropyl acrylate, 
acrylic acid (meta) 3-hydroxypropyl, (Meta) Hydroxy alkyl ester of the carbon numbers 2-4 of acrylic acid, 
such as acrylic acid hydroxybutyl, or methacrylic acid, alpha, and beta-unsaturated carboxylic acid, An 
addition with mono epoxy compounds, such as car Jura E10 [product made from Shell Chemicals and trade 
name] and alpha olefin epoxide, etc. are mentioned. One sort of unsaturated monomers with these hydroxyl 
groups may be used, and may be used combining two or more sorts. 

[0017]Accordingto a request, other unsaturated monomers can be used for an acrylic copolymer of a ** (A) 
ingredient as a copolymerization ingredient. As other unsaturated monomers, for example Methyl (meta) 
acrylate, Ethyl (meta) acrylate, n-propyl (meta) acrylate, Isopropyl (meta) acrylate, n-butyl (meta) acrylate, 
Isobutyl (meta) acrylate, sec-butyl (meta) acrylate, t-butyl (meta) acrylate, cyclohexyl (meta) acrylate, 
2-ethylhexyl (meta) acrylate, n-octyl (meta) acrylate, Lauryl (meta) acrylate, tridecyl (meta) acrylate, 
Styrene derivatives, such as alkyl ester of the carbon numbers 1-18 of acrylic acid (meta), such as stearyl 
(meta) acrylate, styrene, alpha-methylstyrene, and p-vinyltoluene, and also acrylonitrile, acrylamide, vinyl 
acetate, etc. are mentioned. One sort of these monomers may be used and they may be used combining two 
or more sorts. 

[0018]In this invention constituent, acid value an acrylic copolymer of this (A) ingredient 25- 125 mgKOH/g, 
30- 100 mgKOH/g and a hydroxyl value preferably 30- 150 mgKOH/g, desirable — 30- 120 mgKOH/g and 
a number average molecular weight — 500-10,000 — desirable — 1500-4500, and glass transition 
temperature -it is required for there to be 20-40 ** in the range of -10-20 ** preferably. Since crosslinking 
reaction with an epoxy group of the (B) ingredient does not fully occur in less than 25 mgKOH/g in this acid 
value, crosslinking density is low and inferior to the scuff proofness of a coat, and if 125 mgKOH/g is 
exceeded, solubility over a solvent and compatibility over the (B) ingredient or the (C) ingredient will fall. On 
the other hand, less than 30 mgKOH/g of a hydroxyl value is [ crosslinking reaction with the (C) ingredient ] 
insufficient, crosslinking density is low, and it is inferior to the scuff proofness of a coat, and if 150 
mgKOH/g is exceeded, solubility over a solvent and compatibility over the (B) ingredient or the (C) 
ingredient will fall. Since crosslinking density of a coat obtained by a number average molecular weight being 
inferior to hardenability by less than 500 is low, when it is inferior to scuff proofness and 1 0,000 is exceeded, 
viscosity at the time of coat formation is high, mobility falls, and the smooth painted surface is not acquired. 
A number average molecular weight as used in the field of this invention is the value calculated from an 
analytical curve which created polystyrene as a standard substance by GPC. If glass transition temperature 
runs short of film hardness less than [ -20 ** ] and exceeds 40 **, the pliability of a coat will become 
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insufficient and scuff proofness will fall. 

[0019]As an unsaturated monomer which has an epoxy group used as one of the raw material monomers in 
an acrylic copolymer of the (B) ingredient in this invention constituent, For example, glycidyl (meta) acrylate, 
3, 4-epoxycyclohexyl (meta) acrylate, allyl glycidyl ether, etc. are mentioned, and one sort of these may be 
used and may be used combining two or more sorts. As an unsaturated monomer which has a hydroxyl group 
used as other raw material monomers in an acrylic copolymer of a ** (B) ingredient, An unsaturated 
monomer with a hydroxyl group illustrated in explanation of an acrylic copolymer of the aforementioned (A) 
ingredient can be mentioned, and one sort of these may be used and may be used combining two or more 
sorts. In an acrylic copolymer of a ** (B) ingredient, other unsaturated monomers can be used as a 
copolymerization ingredient according to a request. Other unsaturated monomers illustrated in explanation 
of an acrylic copolymer of the aforementioned (A) ingredient as other unsaturated monomers can be 
mentioned, and one sort of these may be used and may be used combining two or more sorts. 
[0020]an acrylic copolymer of this (B) ingredient — a weight per epoxy equivalent — 230-1500 — 
250-1000, and a hydroxyl value 30 to 150 mgKOH/g preferably, desirable — 30 - 120 mgKOH/g and a 
number average molecular weight — 500-10,000 — desirable — 1500-4500, and glass transition 
temperature -it is required for there to be 20-40 ** in the range of -10-20 ** preferably. This weight per 
epoxy equivalent of a hardening strain of a coat is large at less than 230, shrinkage occurs in a paint film 
surface, the smooth painted surface is not acquired, if 1500 is exceeded, crosslinking reaction with a 
carboxyl group of the (A) ingredient will not fully occur, but it becomes a small coat of crosslinking density, 
and scuff proofness falls. This weight per epoxy equivalent is expressed with the weight g number of resin 
per epoxy group 1gEq. On the other hand, less than 30 mgKOH/g of a hydroxyl value is [ crosslinking 
reaction with the (C) ingredient ] insufficient, crosslinking density is low, and it is inferior to the scuff 
proofness of a coat, and if 150 mgKOH/g is exceeded, solubility over a solvent and compatibility over the 
(A) ingredient or the (C) ingredient will fall. Since crosslinking density of a coat obtained by a number 
average molecular weight being inferior to hardenability by less than 500 is low, when it is inferior to scuff 
proofness and 10,000 is exceeded, viscosity at the time of coat formation is high, mobility falls, and the 
smooth painted surface is not acquired. If glass transition temperature runs short of film hardness less than 
[ -20 ** ] and exceeds 40 **, the pliability of a coat will become insufficient and scuff proofness will 
fall.About a manufacturing method of an acrylic copolymer of the aforementioned (A) ingredient, and an 
acrylic copolymer of the (B) ingredient, there is no restriction in particular and it can manufacture by a 
method commonly used in manufacture of an acrylic copolymer for paints conventionally, for example, a 
solution polymerization method etc. [0021]In this invention constituent, amino resin is used as a (C) 
ingredient. As this amino resin, melamine, benzoguanamine, urea, etc. and formaldehyde, for example 
Condensation or after carrying out copolycondensation, Alkyl etherHzed amino resin which etherified a 
generated methylol group selectively or thoroughly with alcohol, such as methanol, ethanol, n-propanol, 
isopropanol, n-butanol, and isobutanol, is used. In this invention constituent, the aforementioned (A) 
ingredient and the (B) ingredient require that a functional group ratio of a carboxyl group of the (A) 
ingredient and an epoxy group of the (B) ingredient should blend by a mole ratio at 0.5:1-2:1 and a rate which 
is preferably set to 0.6:1 to 1.5:1. If this mole ratio deviates from said range, one functional groups run short 
substantially to a functional group of another side, sufficient crosslinking reaction does not occur, but 
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crosslinking density of a coat is low and its scuff proofness is inferior in it. Content of the (C) ingredient in 
this invention constituent requires that there should be 5 to 25 % of the weight in 10 to 23% of the weight of 
a range preferably to the amount of sum total solid content of a ** (A) ingredient, the (B) ingredient, and the 
(C) ingredient. At less than 5 % of the weight, crosslinking density of a coat is low, this quantity is inferior to 
scuff proofness in it, and if it exceeds 25 % of the weight, the acid resistance of a coat will fall. [0022]In a 
form of a solution, a coating resin composition of this invention is usually used, and as a solvent, For 
example, hydrocarbon systems, such as hexane, heptane, octane, xylene, and toluene, Ethyl acetate, butyl 
acetate, amyl acetate, acetic acid ethylene glycol monomethyl ether, An ester system of acetic acid 
diethylene glycol monoethyl ether etc., hexyl ether, Dioxane, ethylene glycol monomethyl ether, ethylene 
glycol monoethyl ether, Ethylene glycol monobutyl ether, ethylene glycol diethylether, Ether systems, such 
as diethylene-glycol monobutyl ether, methyl alcohol, Ethyl alcohol, isopropyl alcohol, butyl alcohol, amyl 
alcohol, Alcohol systems, such as 2-ethylhexyl alcohol and cyclohexanol, ketone systems, such as methyl 
ethyl ketone, methyl isobutyl ketone, cyclohexanone, and isophorone, — further — SUWAZORU 310, 
SUWAZORU 1000, and SUWAZORU 1500[ — all can use conveniently aromatic petroleum solvent systems, 
such as COSMO OIL CO., LTD. make and trade name], etc. An ultraviolet ray absorbent, light stabilizer, a 
leveling agent, a flow regulator, a color, paints, a curing catalyst, etc. can be blended with a coating resin 
composition of this invention if needed. 

[0023]Next, this curing catalyst is explained concretely, this invention constituent can be hardened by the 
reaction of a hydroxyl group in an esterification reaction of a carboxyl group of the (A) ingredient, and an 
epoxy group of the (B) ingredient and the (A) ingredient, and the (B) ingredient, and amino resin of the (C) 
ingredient, and these reactions can be promoted by addition of a specific catalyst. As a catalyst which 
promotes the former reaction, Lewis acid is preferred. Specifically, they are tin chloride, zinc chloride, an 
aluminium chloride, boron trifluoride etherate, boron trifluoride phenolate, and also general formula 
[R 11 3 NR 12 ] + X .— [5] 
[R 11 3 PR 12 ] + X ~ [6] 

[R 1l 2 OR 12 ] + X [7] and [R 11 2 SR 12 ] + X [8] 

R 11 in a formula — an alkyl group of the carbon numbers 1-12, and an alkenyl group. They are an aryl group, 
the Al Caleel group, an alkanol group, or a cycloalkyl group, Two R 11 may form heterocycle which combines 
with each other and uses N, P, O, or S as a hetero atom, R 12 A hydrogen atom, an alkyl group of the carbon 
numbers 1-12, an alkenyl group, An aryl group, the Al Caleel group, and X ~ SbF 6 " , AsF 6 " , PF 6 " , or BF 4 " — it 
is — ammonium, phosphonium and oxonium which are expressed, a sulfonium compound, etc. can be used. 
[0024] As a catalyst of the latter reaction, for example P-toluenesulfonic acid, Dodecylbenzenesulfonic acid, 
dinonylnaphthalene sulfonic acid, dinonylnaphthalene disulfon acid, methanesulfonic acid, ethane sulfonic 
acid, and an aliphatic-sulfonic-acid system surface-active agent — de — an acid catalyst of sulfonic acid, 
such as an aliphatic-sulfonic-acid compound produced by positive-ion-izing, monomethyl phosphoric acid, 
monoethyl phosphoric acid, dimethylphosphoric acid, diethylphosphoric acid, etc. can be used. Said acid 
catalyst Under the present circumstances, amines, for example, monoethyl amine, n-propylamine, 
Isopropylamine, n-butylamine, isobutyl amine, a sec-butylamine, Primary amine, such as tert-butylamine 
and pentylamine, diethylamine, Dipropyl amine, diisopropylamine, dibutyl amine, diisobutylamine, Neutralizing 
salt with the third class amines, such as the second class amines, such as dipentylamine, trimethylamine, 
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triethylamine, tripropylamine, tributylamine, pyridine, and N-methylmorpholine f does not interfere, either. 
Said acid catalyst A monofunctional epoxy compound, for example, phenyl glycidyl ether, It can be 
considered as beta-hydroxy ester object with BASA tic acid glycidyl ester, styrene oxide, a bisphenol A 
type epoxy compound, etc., and can also be considered as an ester body with aliphatic series or the alicyclic 
first class, the second class, or the third class alcohol. As for an addition of these catalysts, it is desirable 
that it is in 0.01 to 2% of the weight of a range to the amount of sum total solid content of the (A) ingredient 
in this constituent, the (B) ingredient, and the (C) ingredient. 

[0025]this invention constituent can be used as clear top coat which does not contain colorant, or coloring 
top coat containing colorant. As this colorant, for example Azo, such as a perylene system, an azo rake 
system, monoazo, and JISUAZO, Inorganic pigments, such as organic colors, such as 
copper— phthalocyanine systems, such as a quinacridone series, copper phthalocyanine blue, and 
Phthalocyanine Green, iron oxide, carbon black, and a titanium dioxide, are used preferably. In using this 
invention constituent as clear top coat, it paints combining base coating which usually contained colorant. 
That is, on this base coat, a clear coating material is painted by wet one wet, and a coat is formed with a two 
quart 1 baking method which carries out heat cure simultaneously. In using as coloring top coat containing 
colorant, it forms a coat with an one quart 1 baking method which does not paint an aforementioned two 
quart 1 baking method or this base coating painted combining a colored base coat paint. It is desirable for an 
air spray, airless spray, and a rotation atomization method to perform paint of this invention constituent, for 
example, and thickness of a coat formed is usually chosen in 20-60 micrometers. The range of cooking 
temperature of 120-160 ** is preferred, and a for [ 10 to 60 minutes ] grade is enough as cooking time. 
[0026] 

[Example]Next, although an example explains this invention still in detail, this invention is not limited at all by 
these examples. The coat performance was evaluated in accordance with the following methods. 
(1) Viewing estimated paint-film-appearance paint film appearance in accordance with the following judging 
standard from a feeling of smooth nature and gloss. 

O : — dramatically — fitness **: — a little — defect xpoor:(2) pencil-hardness JIS K-5400 It is based on 
8.4.2 (1990) and a hand lacing method. 

(3) 2 ml of acid-proof 40wt% sulfuric acid was put on the specimen at spot form, and 50 ** estimated the 
abnormalities of the coat in accordance with the following judging standard after neglect visually for 20 
minutes. 

O : — dramatically — fitness Ofitness **: — the abnormalities of the coat were visually judged a little for 
the defect xpoor:(4) boiling-water-resistance specimen after a 3-hour dipping in ebullition water. 
[0027](5) Damage to the coat at the time of shooting, inserting a specimen into a mold and dropping 500-g 
weight from a height of 40 cm 6.35 mm in radius was visually judged using the shock-proof E. I. du Pont de 
Nemours type ball impact test machine [JIS K-5400 8.3.2 (1990)]. 

(6) The specimen was fixed to a 1 5-cm position from the center of the car wash brush for the product cars 
made from scuff proofness polyethylene, and viewing estimated the crack on the painted surface at the time 
of rotating a car wash brush at 400 rpm under a stream for 1 hour in accordance with the following judging 
standard. 

O : a crack is hardly found in the painted surface. 
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0 : a crack is found a little in the painted surface, 
x: A crack is densely found in the painted surface. 

(7) Using the accelerated-weathering-resistance sunshine carbon arc light type [JIS K-5400 9.8.1 (1990)], 
the 60 - 60 degree specular-gloss value of the coat was measured after 1000-hour exposure, and it 
compared with the gloss value at the time of being un-exposed. 

(8) creating the independent coat of the molecular weight finish coating film between bridge construction — 
Dynamic-viscoelasticity-measurement Machine [ — a cage ene tech — make — the relation between 
dynamic viscoelasticity and temperature was measured by RHEOVIBRON and DDV-II-EA], and the 
molecular weight between bridge construction was calculated with the following formula. 
Mc^rhoRT/Eh [however, as for coating density (g/cm 3 ) and R, the molecular weight between bridge 
construction and rho are [ Mc / elevated-temperature elastic-modulus arrival temperature (degree K) and 
Eh of a gas constant (8.31x10 7 dyn-cm/mol-K) and T ] elevated-temperature elastic moduli (dyn/cm 2 )] 
[0028]The example 1 of manufacture - the manufacturing temperature meter of 6 acrylic copolymer 
solution A-1 to A~6, A reflux condenser and an agitator in 4 mouth flask which it had SUWAZORU 
1000[COSMO OIL CO., LTD. make, Aromatic solvent]40 weight section and n-butanol 10 weight section 
were taught, and after heating under churning and carrying out temperature up to 130 **, holding the 
temperature uniformly, the monomeric mixture given in the 1st table was required for 2 hours, and it added, 
t-butylperoxy benzoate 0.6 weight section and SUWAZORU 1000 after holding after the end of addition for 
further 1 hour The mixture with 2.4 weight sections was added, and after holding after that for 2 hours, it 
cooled. Subsequently, n-butanol was added and solid content 50wt% of the acrylic copolymer solution A-1 
to A-6 was manufactured. The physical properties of the acrylic copolymer in A-1 to A~6 are shown in the 

1 st table. 

[0029]The acrylic copolymer solution A- 7 and A-8 were manufactured like the example 1 of comparison 
manufacture, 2 acrylic copolymer solution A-7, and the examples 1-6 of manufacture manufacture of A~8. 
The weighted solidity of the acrylic copolymer in A-7 and A-8 is shown in the 1st table. 
[0030] 
[Table 1] 
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[0031]The example 7 of manufacture - the manufacturing temperature meter of 10 acrylic copolymer 
solution B-1 to B-4, SUWAZORU 100040 weight section and n-butanol 10 weight section were taught to 4 
mouth flask provided with the reflux condenser and the agitator, and after heating under churning and 
carrying out temperature up to 130 **, holding the temperature uniformly, the monomeric mixture given in 
the 2nd table was required for 2 hours, and it added. After the end of addition, after holding for further 1 
hour, the mixture of t-butylperoxy benzoate 0.6 weight section and 10002. SUWAZORU 4 weight section was 

12 



JP H5-171103 

added, and after holding after that for 2 hours, it cooled. Subsequently, SUWAZORU 1000 was added and 
solid content 50wt% of the acrylic copolymer solution B-1 to B-4 was manufactured. The weighted solidity 
of the acrylic copolymer in B-1 to B-4 is shown in the 2nd table. 

[0032]The acrylic copolymer solution B~5 to B~7 was manufactured like the example 3 of comparison 
manufacture - the examples 7~10 of manufacture manufacture of 5 acrylic copolymer solution B-5 to B~7. 
The weighted solidity of the acrylic copolymer in B-5 to B-7 is shown in the 2nd table. 
[0033] 
[Table 2] 
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[0034]Top coat A-H of the presentation shown in the 3rd table of preparation of Examples 1-8 (1) top coat 
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was prepared, except for the ingredient shown in each top coat in the 3rd table — as an ultraviolet ray 
absorbent and light stabilizer — the tinuvin 900 (the Ciba-Geigy make.) a trade name and the tinuvin 440 
(the Ciba-Geigy make, trade name) — MODAFURO (Monsanto Co. make, trade name) 0.5 weight section 
was added for one weight section to resin-solid-content 100 weight section as a leveling agent, respectively. 
Thus, the mixed solution (weight ratios 90/10) of SUWAZORU 1 50/n-butanol adjusted the obtained top 
coat to viscosity 25 seconds (Ford cup #4 / 20 **), and paint was presented with it. 
[0035] 
[Table 3] 
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[0036] 
[Table 4] 
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[0037]notes 1) The Dainippon Ink & Chemicals, Inc. make, melamine resin, heating residue 60.0wt%, Trade 
name 2 TOSOH CORP. make, Quinacridone, trade name 3 Mitsui Cyanamid make, melamine resin, and 
heating residue 98.0wt% and trade name 4 colon BIAN chemical company make, carbon black, a trade name 
[0038](2) The creation examples 1-7 of the specimen created the specimen as follows, and evaluated the 
performance of the coat. Namely, on a dull steel sheet with a thickness of 0.8 mm which performed zinc 
phosphate chemical conversion, an epoxy system cationic electrodeposition paint [trade name "Aqua 
No.4200" Nippon Oil & Fats Co., Ltd. make] is electrodeposited so that it may become about 20 
micrometers of dry membrane thickness, Baking was performed at 170 ** for 20 minutes, further, the 
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intermediate coat [trade name "high EPIKONo.1" Nippon Oil & Fats Co., Ltd. make] was applied so that it 
might become 35 micrometers of dry membrane thickness, baking was performed for 30 minutes at 140 **, 
and it was considered as the raw material for an examination.After painting base coating [trade name "bell 
coat No. 6000 and red" Nippon Oil & Fats Co., Ltd. make] so that dry membrane thickness may be set to 18 
micrometers, and allowing to stand for 3 minutes at a room temperature on this raw material for an 
examination, by wet one wet. Top coat A-G obtained above (1) was painted so that dry membrane thickness 
might be set to 30 micrometers, and it printed for 30 minutes at 140 **. It asked for the coat performance 
about the obtained specimen, and the result was shown in the 4th table. Example 8 created the specimen as 
follows and evaluated the coat performance. That is, the raw material for an examination was created like 
said Examples 1-7, top coat H obtained above (1) on this was painted so that dry membrane thickness might 
be set to 30 micrometers, and it printed for 30 minutes at 140 **, the specimen was created, and that coat 
performance was evaluated. A result is shown in the 4th table. 
[0039] 
[Table 5] 
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[0040]Top coat a~f of the presentation shown in the 5th table of preparation of the comparative example 
1-6 (1) top coat was prepared, except for the ingredient shown in each top coat in the 5th table — as an 
ultraviolet ray absorbent and light stabilizer — the tinuvin 900 and the tinuvin 440 — MODAFURO 0.5 
weight section was added for one weight section to resin-solid-content 100 weight section as a leveling 
agent, respectively. Thus, the partially aromatic solvent (weight ratios 90/10) of SUWAZORU 1 50/n-butanol 
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adjusted the obtained top coat to viscosity 25 seconds (Ford cup #4 / 20 **), and paint was presented with 
it. 

[0041] 
[Table 6] 
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[0042](2) The raw material for an examination is created like the creation examples 1-8 of a specimen (2), 
After painting base coating [trade name "veil coat No. 6000 and red" Nippon Oil & Fats Co., Ltd. make] so 
that dry membrane thickness may be set to 18 micrometers, and allowing to stand for 3 minutes at a room 
temperature besides, by wet one wet. Top coat a-f obtained above (1) was painted so that dry membrane 
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thickness might be set to 30 micrometers, and it printed for 30 minutes at 140 **. It asked for the coat 
performance about the obtained specimen, and the result was shown in the 6th table. 
[0043] 
[Table 7] 
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[0044] 

[Effect of the Invention]The coating resin composition of this invention can form the coat general chemicals 
performance, physical performance, and weatherability excel [ coat ] in a good top, especially acid 
resistance and scuff proofness, for example, is suitably used as top coat, such as an automobile shell. 



[Translation done.] 
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